The main objective of this research is to demonstrate a new approach to how income and own-price elasticities for housing attributes can be estimated. The methodology used is a combination of the hedonic technique and a complete system of household expenditures, which relies on an additive utility function. However, here we allow the utility parameters to vary with family size. The empirical results of a case study show that family size plays a significant role when estimating the elasticities. Furthermore, the housing attributes of living area and absence of traffic noise are more income elastic than those of lot size and indoor quality. All the income elasticities are positively correlated with income and family size but negatively with down payment. ᭧ 2002 Elsevier Science (USA)
INTRODUCTION
The estimation of income and own-price elasticities of housing has been a major research issue for the past three decades. A number of studies has been conducted, and since Rosen's (1974) article there have also been increasingly many studies that have estimated the income and own-price elasticities of different housing attributes. The review article by Follain and Jimenez (1985) summarized the findings as of 1985 and discussed some of the problems associated with the hedonic estimation technique. They reported a wide range of results for income and own-price elasticities of different attributes.
Some recent studies have estimated the marginal willingness-to-pay (WTP) for different kinds of housing attributes. These include Palmquist (1992) , Chattopadhyay (1998) , and Wilhelmsson (2000) . However, if such estimates are used, e.g., for evaluating different residential plans or housing subsidy programs and in the cost-benefit analysis of new roads, there is a risk that the benefit or cost might be over-or undervalued. Additional information about income and ownprice elasticities makes it, however, possible to estimate nonmarginal WTPs that increase the possibility of making decisions about such things as the mix of housing attributes in new residential areas that are closer to optimal. This study recognizes that elasticities vary according to family size, income, and loan-tovalue ratio. This knowledge is, therefore, very important for correct measurement of nonmarginal WTP.
There is, however, a problem in Rosen's proposed second stage. This concerns identification of the structural parameters and endogenously determined implicit prices in the demand equation. Quigley (1982) showed how the identification problem can be handled by an assumption about the utility function and then estimated the marginal rate of substitution. Brown and Rosen (1982) , on the other hand, solved the identification problem in the following manner. First, they excluded one or more of the housing attributes from the demand equation and, second, they used data from multiple markets. It is, however, not just the existence of multiple markets that makes it possible to identify the parameters, but the existence of enough markets to provide independent variation in the implicit prices (McConnell and Phipps, 1987) . However, that means that we must be willing to assume that the demand parameters are identical across all markets. The more segmented the housing market is, the more likely it is that the demand parameters will be different in the different markets (Burgess and Harmon, 1991) . The assumption about constant demand parameters over multiple markets cannot, however, be tested empirically, which makes it less attractive. Therefore, this paper uses the former method, that is, a restriction on the utility function.
We do that by using a methodology that has not been used in this context before. By combining the hedonic estimation technique with the linear expenditure system, we demonstrate how income and own-price elasticities for different housing attributes, such as living area and absence of noise, can be derived. A thorough general presentation of the linear expenditure system (LES) can be found in Intrilligator et al. (1996) , Theil and Clements (1987) , and earlier in Goldberger and Gamaletsos (1970) .
The main objective of this paper is to demonstrate how the linear expenditure system approach can be used in the estimation of housing attribute elasticities. The purpose of the empirical application is not to present new point estimates of elasticities. Due to data limitation (only 318 observations), it is not possible to generalize the results. Thus, the focus remains on the differences on the models, not on the evaluation of point estimates. In the empirical study we first estimate the implicit prices for housing attributes, then, second, we estimate the elasticities of housing attributes using an expenditure system and, third, we analyze the consumption patterns for different households with respect to family size and liquidity constraints. Finally, we present an example of the impact of the new method in benefit valuation compared to simpler models.
The paper is organized as follows: The second section presents the theoretical framework and the model. The third section presents the empirical estimation of the hedonic price equation and the linear expenditure system. Section 4 concludes the theoretical and empirical analysis.
THEORY AND MODEL
The starting point for the linear expenditure system is the assumption that the household maximizes an additive utility function; see Klein and Rubin (1948) .
where x is a composite good and z hi is the nth housing attribute for the hth household. x 0 and z 0 i are the base amounts of the composite good and the housing attributes that the household at a minimum need. 2 An additive utility function assumes that the household's preferences are separable between consumption of all other goods and housing and between housing attributes, that is, that there is preference independence. The assumption of strong separability can be criticized (Horowitz, 1987) , but it may be a reasonable assumption if the consumption decision is based on budget shares, that is, if the household decides how much it is going to spend on housing and housing attributes as a fraction of its permanent income. Furthermore, the assumptions are that x h -x 0 Ͼ 0, z hi Ϫ z i 0 Ͼ 0, and a 0 ϩ ⌺a i ϭ 1. The maximization of the utility function is subject to a budget restriction, which is equal to
Usually the purchase of a house is financed with debt (mortgage) and equity (down payment). The down payment is a result of saving before the date of the purchase and the paying back of the mortgage relies on the future income stream. In the above budget constraint the income comes from the future lifetime income stream (I ) and savings (S). In this context, it is assumed that saving is equal to the down payment in the purchase of the house. 3 The price of the composite good (x) is assumed to be equal to one and it is assumed that the household buys only one house at a price equal to P h .
The price of the property is a function of its attributes; that is, P h ϭ p(z hi ). Rosen (1974) formalized the interpretation of the equilibrium condition in the hedonic model for heterogeneous products. Economic theory, however, fails to indicate any particular functional form for the (hedonic) price equation. Halvorsen and Pollakowski (1981) , for example, use a flexible multiparameter Box-Cox transformation to find the best fitting form:
1
The function is also known as the Stone-Geary utility function. Saving is assumed to be zero in the future. However, in an uncertain world the risk attributes of the housing asset make it likely that households will desire significant positive net wealth positions. How our assumption will affect the parameters is uncertain.
This transformation is used in this paper. Given (3), the implicit price of attribute i is equal to
The implicit prices will be nonconstant if the hedonic price equation is nonlinear in the attributes, that is, if 1 and/or ␥ i 1. Accordingly, the implicit prices will vary with price of the property and/or with the amount of the attribute purchased. It means that the household will simultaneously determine the marginal price of the attribute and the quantity to consume. If the utility function is maximized subject to the budget constraint we get that the marginal rate of substitution between the housing attribute i and the composite good x is equal to the implicit price of the attribute in question. Using this relationship and multiplying both sides by p hi we get what is known as the LES (see Stone, 1954) :
The implicit assumption in the linear expenditure system is that spending on the composite good and housing attributes can be decomposed into two components. The first component is the spending on a base amount, x 0 , and z 0 i , which is the minimum expenditure the household is committed to. Equation (5) assumes that the base amounts are constant over households. It would, however, be possible to construct a dynamic structure that allows the base amount to vary from household to household and over time. Kapteyn et al. (1997) have shown empirically that the base amounts vary according to household categories by letting the base amount be a function of family size. A test will, therefore, be conducted to see whether the estimated parameters are robust when the base amounts are a linear function of family size, that is, z The extended linear expenditure system (ELES) is, therefore, now given by
The marginal budget share is used in estimating the income (Eq. (7)) and ownprice elasticities (Eq. (8)). The former will be analyzed for different categories of households, that is, households of different size, disposable income, and loanto-value ratio. The income elasticity of attribute i and household h take the form
where w hi ϭ p hi z hi /I h ϩ S h , which is the proportion of income spent on attribute i, that is, the actual budget share. The denominator is positive by definition, which rules out inferior goods. The own-price elasticity of good i can be expressed as follows and is always negative by definition.
The parameters initially estimated in the stochastic version of Eq. (6) are the n base quantities and the n marginal budget shares. The linear expenditure system is nonlinear in the parameters and we use an iterative estimating process (Marquardt algorithm) to solve it. The implicit prices are evaluated at the actual quantities of attributes purchased by households. These prices are a function of all of the attributes and, therefore, not constant over the households. That is, the stochastic version of Eq. (6) adds a disturbance term that is not independent across households. This indicates that the implicit prices are endogenously determined in the linear expenditure system and, therefore, the stochastic error is correlated with the implicit price. As a consequence, if ordinary least square is used, the estimates will be biased and inconsistent. In addition, it is a risk that inference in the presence of strong endogeneity is misleading because the estimated standard error is too small; see Zivot et al. (1998) .
Instrument variables are often used to overcome the problem of endogeneity in the expenditure system, but it is difficult to find suitable instruments. Epple (1987) showed that socioeconomic characteristics could be weak instruments. His conclusion is, nevertheless, that socioeconomic characteristics can be used, but only if there are no unmeasured housing characteristics and no measurement errors in housing and household characteristics. 6 For example, Quigley (1982) , Murray (1984) , Mendelsohn (1984) , Palmquist (1984) , and Chattopadhyay (1998 Chattopadhyay ( , 1999 all used income and socioeconomic variables as instruments. Here we use an iterative three-stage least-square procedure, where income, age, and family size serve as instrument variables.
APPLICATION
The empirical analysis in this paper is based on cross-sectional data that include only 318 transactions involving single-family houses between 1991 and 1998 in a suburb of Stockholm, Sweden. These data are insufficient to allow us to determine the extent to which the sample is reflective of the housing stock or of the neighborhood. Moreover, the linear expenditure approach assumes continuous levels of attributes that may not be fulfilled in a small data set such as this. In the light of these limitations, the following empirical analysis should be seen as a demonstration of the methodology.
In addition to the transaction data, such as (real) price, size, and quality, the data set includes supplementary data describing household characteristics such as income, mortgage, age, and number of children. The household characteristics data are for the specific households that purchased these houses. Estimation of the hedonic price equation uses all the data, but the linear expenditure system utilizes only a subsample of 204 observations. The subsample excludes observations from 1998, because of lack of income information and observations where owner information is unknown. Some single-person households with a very low disposable income relative to the price of the property, that may be a result of divorces, are also excluded.
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The estimation of the hedonic price equation uses five attributes to explain the price variation. The first two attributes measure indoor living area and outdoor lot size in square meters.
The third attribute is indoor quality. This attribute is constructed from data provided by the owner of the property. It is an index that includes information about construction material and amenities. The quality index is a composite of 25 questions about quality where the answers to some of the questions can give up to 3 units. One additional unit of quality can, therefore, mean very different things, for example, the existence of a sauna or that the house is built of bricks. The index can, therefore, be characterized more as a measurement in a nominal scale compared to, for example, living area, which is a measure in a ratio scale. The interpretation of the estimated implicit price is, therefore, more complex.
The fourth attribute included in the hedonic price equation is a measurement of outdoor quality. Only one major road is located in the area and the absence of traffic noise has been utilized as a measure of outdoor quality. However, a road typically has negative as well as positive effects on property value: negative effects in form of noise and air pollution and positive in form of increased accessibility. If only one variable for the negative effects is included in the hedonic price equation, the estimated implicit price will not measure only the negative effect. Rather, it will measure the net value that the road generates (Li and Brown, 1980) . However, traffic noise is an externality that is to a large extent local, which makes it possible to solve the hedonic price equation for a relatively small and homogeneous area (Palmquist, 1992) . Moreover, further than 300 m from the road, the marginal contribution of traffic noise to the ambient noise level is equal to zero (Nelson, 1978) . Therefore, the boundary of the sample area in this analysis is a rectangle of 300 by 1000 meters (300 meters from one side of the road). The assumption is that the positive effects in the area will be essentially constant within this range while the negative will vary with distance from the major road in the area.
The distance from each house to the road was established using aerial photography. The average volume of traffic on the major road is about 35,000 vehicles per day and was constant over the studied period. The level of traffic noise depends not only on the traffic volume and the distance to the road, but also on the speed and number of trucks. In addition, there are other factors that affect 7
As we do not know if the household bought the house as a single-person or as a two-person household, we treated the observation as measurement error and therefore excluded them. However, if they are included all estimated elasticities turn out to be slightly lower.
the noise level such as topography, vegetation, and weather conditions. The circumstance that traffic noise depends on weather conditions makes it difficult to measure the level of noise accurately. We have, therefore, estimated the noise level at every house using the Nordic Noise Model; see Naturvårdsverket (1996) . 8 The decibel A, dBA, was used as a measure of noise level. It is a noise measure that seeks to approximate the perception of the human ear so that a noise level of 70 dBA is twice as loud to a listener as a level of 60 dBA. Hence, the relationship between distance and dBA is nonlinear. dBA was measured as L eq , which is the average dBA over 24 hours.
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It is necessary to include the noise variable as a good in the expenditure system. The attribute outdoor quality has, therefore, been defined as the absence of traffic noise, where the difference between estimated noise level at the house and the estimated level of noise 1 m from the road defines the attribute absence of traffic noise. Hence, it answers the question of how much quietness the household has bought. Unfortunately, there is one complication concerning the attributes indoor and outdoor quality. Two questions about insulation of the walls and windows are included in the estimation of the indoor quality index. There is, therefore, a correlation between indoor quality and noise level, which can make it difficult to separate the price effect for indoor and outdoor quality. However, the noise level is measured outside the property and not inside, so this problem may be less significant than expected.
The fifth variable included, indicating changes in the real economy, is a proxy for macroeconomic conditions. Reichert (1990) concluded that the variables that have a large impact on real housing prices over time are population, employment, and permanent income. It is, furthermore, a combination of local and national factors that together influence housing prices. A property price index (FP198) measure is, therefore, included in the hedonic price equation as a proxy for these macro demographic and economic factors.
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The descriptive statistics for price and the five housing attributes are presented in Table I .
The correlation coefficients between the real price of the property and the independent variables are all, as expected, positive. The correlation coefficients range from 0.19 (quietness) to 0.60 (living area), but the coefficients between the attributes are low, except for those between living area and lot size (0.48), 8 Distance, speed, and number of vehicles were used as input data in the estimating procedure. The estimates were then calibrated with an actual measurement of the noise level 1 m from the road.
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There is, of course, a high degree of correlation between different measurements of noise levels and distances. However, L eq is commonly used in cost-benefit analysis and has therefore been chosen. 10 The variable is the quality-adjusted property price index for single-family houses in Stockholm as a whole. Separate dummy variables indicating sale year were tested to see whether the use of property price index as a proxy for macroeconomic characteristics did influence the estimated parameters. The conclusion is that the use of the property price index had no such influence. and living area and indoor quality (0.42). 11 The proxy variable for macro changes (FPI98) shows a high correlation only to the transaction price.
The sample range is from 1991 to 1998, a period during which the singlefamily housing market in Sweden fluctuated widely. In the sample, the price level decreased on average by 0.2% per year. It is likely that the appropriate specification of the hedonic price equation changes over the sample period. One technique is to use a nonparametric framework rather than a parametric one. However, nonparametric estimation is data intensive and the data available for use in this paper are insufficient for a nonparametric estimation. Instead, to allow for different specification in different time periods the data set has been divided into four subsamples.
Every subsample is 2 years long. In the first period, T1, housing prices decreased by 6% per year and in the second period, T2, housing prices declined by 2% per year. In the third subsample, T3, prices were relatively stable, increasing by 1% per year and in the fourth, T4, they rose by 10% a year.
The Hedonic Price Equation
Estimation of the hedonic price equation is conducted using a Box-Cox transformation according to Eq. (3).
An unrestricted specification has been tested against a number of different hypotheses:
A. One sample against four subsamples The results from the tests (Table II) show that the log-linear specification is not statistically significantly different from the Box-Cox transformation (Log/ B-C), which is true regardless of sample. The conclusion is that hypothesis A can be rejected but B2 cannot.
We have chosen to use four specifications of the hedonic price equation that together will provide four estimates of the implicit price. Model 1, the base specification, is a log-linear specification using the whole sample period; Model 2 is a Box-Cox specification using the whole sample; Models 3 and 4 are based on a different transformation of the hedonic price equation in each time period.
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The regression results from Model 1 are presented in Table III . However, to test the robustness of the results from the linear expenditure system, Model 1 is compared with Models 2, 3, and 4. Heteroskedasticity is present and therefore White's consistent standard errors have been estimated.
All the estimated parameters differ statistically significantly from zero and have the expected sign. Furthermore, each is of reasonable magnitude. An increase by 1% of the living-area attribute will increase the price of the house by 0.5%. The five variables can explain around 60% of the deflated price variation.
Linear Expenditure System
This section presents the results from the linear expenditure system. Table IV presents the descriptive statistics.
Permanent income (I ) can be estimated in a number of ways. We have assumed that the average after-tax income in the year the house was bought and the year after will be constant for the rest of the household's expected lifetime. The household's permanent income is estimated as the present value of the current income at a 5% discount rate. The current income for the household is assumed to be constant from the date of purchase of the house until the elder member is 75 years of age.
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The loan-to-value (LTV) ratio is defined as the value of the mortgage divided by the price of the property. Consumption of all other goods is equal to permanent income minus the mortgage, that is,
14 Equation (6) gives the estimated linear expenditure system, but three restrictions are imposed. The first allows neither the base amount nor the marginal budget share to vary linearly with family size; that is, it is the original linear expenditure model in Eq. (5). The second model is the unrestricted ELES model (Eq. (6)). The last two do not allow the base amount and the marginal budget share to vary, respectively.
All the estimated base amounts in the LES are statistically significantly different from zero, which indicates that a Cobb-Douglas specification of the utility function is rejected (Table V) .
The results indicate that approximately 8% of extra household income is spent on housing. Almost 4% of a marginal increase in income is spent on indoor living area and only 1% on outdoor quality and lot size. All the estimates of the marginal budget share are statistically significant at the 95% level. The overall marginal budget share allocated to housing is also consistent with earlier estimates of the fraction of a marginal increase in average permanent supernumerary income 13 Our measurement of permanent income is more a multiple of current income and perhaps not a precise measure of permanent income. However, when we estimated the permanent income with a growth component, the estimated elasticities did not change. Furthermore, following Harmon (1988) , for homeowners with recent purchases, it is likely that observed housing value and current income are reflective of a long-run relation between housing value and permanent income.
14 This implicitly assumes that there is no value to holding equity in a house and no depreciation, which is unrealistic. in Sweden; see Klevmarken (1981) , Goldberger and Gamaletsos (1970) , and Lluch and Powell (1975) . In the ELES, almost none of the parameters differ statistically from zero. However, in the restricted ELES models, the results show clearly that base amount or marginal budget shares vary with size. In the model (restricted version of ELES) where only the marginal budget shares vary linearly with family size all estimates are statistically significant. The nonsignificant results in the unrestricted ELES model are probably a result of multicollinearity.
The income elasticity was estimated according to Eq. (7). The overall income elasticity is estimated to be 0.42-0.52. Klevmarken (1981) estimated the overall income elasticity on housing to 0.24 in Sweden, Goldberger and Gamaletsos (1970 ) 0.39, and Lluch and Powell (1975 ) 0.96. Mayo (1981 in a survey article reports income elasticity estimates in the range 0.36 to 0.87 for homeowners and Harmon (1988) reports elasticity estimates in the range 0.14 to 1.45. In a recent article, Hansen et al. (1998) , using Annual Housing Survey data, report income elasticity estimates in the range 0.88 and 0.90 for homeowners. Hence, the estimated overall income elasticity for housing, in the present study, is in the lower range of earlier estimates of the income elasticity. Follain and Jimenez (1985) reviewed estimates of income and price elasticities from different studies of housing attributes; these elasticities were for size (income elasticity 0.45: own-price elasticity Ϫ 0.94), lot size (0.32: Ϫ 0.40), quality (1.69: Ϫ 0.90), quietness (0.29: Ϫ 1.42). The own-price elasticities, estimated in the present study, are lower, except for lot size. Compared to those from Follain and Jimenez, our estimated income elasticities of indoor quality seem a little low while quietness seems slightly higher. However, Palmquist (1992) estimated the income elasticity for quietness to be higher (1.5-1.6), making it a luxury good.
Robustness in the Estimates
The four hedonic models differ considerably as to the specification of the price equations. Our choice was to use the log-linear specification throughout the whole sample period in estimating the hedonic implicit prices. Using the three alternative specifications, it can be seen that there is a high correlation between Models 1 and 2 (the models that use the whole sample period) and Models 3 and 4 (the models that use four subsamples). Moreover, the correlation coefficients among the implicit prices vary considerably across the different models. How will this affect the estimates of the base amounts of the composite good and the housing attribute and the marginal budget shares? Table VI presents the base amounts and marginal budget shares with the different model specifications.
The estimates of the marginal budget shares are relatively stable regardless of the specification of the hedonic price equation. For quietness the estimates range from 0.006 to 0.009, living area 0.020 to 0.034, lot size 0.020 to 0.034, and quality 0.023 to 0.036 depending on the specification of the hedonic price equation. There are, however, larger differences between the estimates of the base amounts; those of quietness are relatively stable, but indoor quality varies substantially. Especially, Model 2 estimates a considerably lower base for indoor quality than the rest of the models. This is probably why the attribute seems very income elastic. Models 3 and 4 estimate smaller lot sizes than Models 1 and 2, in which indoor quality seems to be more income elastic. Living area, on the other hand, varies from 36 to 52 m 2 , but in Models 1 and 2, the estimates are highest and lowest, respectively. The conclusion is that the marginal budget shares are relatively stable and the choice of specification of the hedonic price equation does not determine its results.
Consumption Pattern over Different Household Categories
In this section, we analyze the consumption pattern of housing attributes over different household categories and compare estimates across three dimensions, namely, household income, family size, and loan-to-value ratio.
The actual budget share (w i ) spent on quietness and indoor quality does not vary with household characteristics, except for households with a very high LTV ratio. The budget share allocated to housing attributes declines when the LTV ratio increases. Family size has, furthermore, a small effect on the actual budget share spent on living area. Families with children spend only slightly more on living area. LTV ratio has, however, a substantial effect on the budget share spent on living area. Households making a high down payment spend relatively more on living area than those with a high LTV ratio.
For an incremental increase in income, the results indicate that living area is more important as family size increases. Also, the absence of traffic noise is more significant to households with children. 15 Households with low LTV ratios allocate a larger fraction of a marginal increase of their income to all other goods, which is increasing as their ages increase and decreasing as their size increases.
All the estimated income elasticities increase (more elastic) as incomes increase which is consistent with, for example, Hansen et al. (1998) , whose results indicated that when permanent income, based on gross (before-tax) income, increases, the income elasticity for housing is greater. The income elasticities of all the attributes increase with household size and the hypothesis about their equality in the mean can be rejected. They are also higher for households that have made small down payments and especially for households with negative savings. 16 The living-area and quietness attributes seem most income sensitive to a change in LTV ratio. The differences are all statistically significant. Table VII shows the joint income elasticity for combinations of various family sizes and loan-tovalue ratio.
The income elasticities for households with children are higher compared to households without. The difference in elasticities increases, however, with LTV ratio. For households with children and a very high LTV ratio, the attributes living area and quietness are more income elastic. 
Policy Implications
What are the policy implications of using a more sophisticated approach as compared to a simpler one? As an illustrative example, the benefit from a noise barrier investment (reducing the noise level nonmarginally by 5 dBA) was estimated. The benefit was first estimated using the average marginal WTP for quietness and second in combination with the estimates of the own-price elasticity, that is, the consumer surplus. The income elasticity is less than one, which indicates that the income effect is small. If the marginal WTP is used, the total benefit will, on average, be overestimated by more than 5% compared to nonmarginal WTP. In the table below, estimates for the benefits for different categories of households and various models are shown. All the benefits are compared to marginal WTP (Table VIII) .
What is evident is that the total benefit will be overestimated if the information about price elasticity is not used. Furthermore, the benefit will be especially overestimated if the marginal WTP estimates are used in areas with households with children or an income above the average. Hence, cost-benefit analyses based on marginal WTP can lead to the carrying out of economically unjustified projects. 
CONCLUSION
Considerable resources are allocated to evaluations of residential plans and investments in the infrastructure. The results presented here are intended to be used in the estimation of nonmarginal WTP for different housing attributes, which vary substantially across households.
In order to be able to estimate nonmarginal WTP, this paper presents, in this context, a new approach to estimating the income and own-price elasticities for a number of housing attributes. The method relies on Rosen's (1974) proposed two-step estimation procedure. To be able to identify the demand parameters a restriction of the utility function was imposed. The system of household expenditure functions used is based on an additive utility function. By allowing the base amounts (households' basic needs of different goods) and marginal budget shares to vary linearly with family size the traditionally linear expenditure system was extended.
The implicit prices were estimated by a Box-Cox transformed hedonic price equation. However, the robustness or sensitivity of the estimates in the linear expenditure system was tested for different choices of specifications; the conclusion was reached that they are relatively insensitive to functional form.
Even if it is difficult to generalize the results, they indicate that households' minimum needs of housing attributes and all other goods or marginal budget shares vary linearly with family size. If its income increases marginally, a household would allocate more to living area and indoor quality than to lot size and outdoor quality. Furthermore, all the estimates of the income elasticities are of a reasonable magnitude and the results indicate that living-area and outdoorquality attributes are more income elastic than those of lot size and indoor quality. Furthermore, all the income elasticities increase with disposable income, family size, and loan-to-value ratio. Especially, households with children and a small down payment are income elastic in respect to the living-area and outdoor-quality attributes. Finally, using the estimated results, we show that the use of simpler approaches in cost-benefit analyses can have some effects on the estimation of benefits.
